Chapter 4 - Basic Rules for Ul Design

+ Affordances )
» Constraints
* Mappings
» Consistency and predictability
* Feedback
 Error tolerance and error avoidance
 Eight Golden Rules
* Interface animation
* Physics analogy
» Metaphors as a basis for Ul design

H. Hussmann (LMU): Learning in Computer Science, Chapter 4 Based on Material by A. Butz & A. Kriiger Slide 1



Affordance

“A situation X affords action Y to
an animal Zon occasion O if
certain relevant compatibilities

between X and Z obtain”
(Shaw et al. 1982)
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Affordance

“A situation X affords action Y to
an animal Zon occasion O if
certain relevant compatibilities

between X and Z obtain”
(Shaw et al. 1982)

Don Norman 1994

https://www.youtube.com/ =
watch?v=NK1Zb_ 5VxuM&t=6s

| should have used the term "perceived affordance,” for in design, we care much

more about what the user perceives than what is actually true.
Donald Norman, www.jnd.org
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Find the Affordance!

e p——
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Don Norman: a brief quote on affordances

https://www.youtube.com/
watch?v=E_rwwEo5YhY
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Signs as Indicators of Bad Design?

7

Cafe Luitpold, Munich

 (Group) task: What would be a good way to convey the fact
that a motion sensor is used?

H. Hussmann (LMU): Learning in Computer Science, Chapter 4 Based on Material by A. Butz & A. Kriiger Slide 6



o p— ,
woOoT  QESEET

T
U
Vv
w
X
Y
Z

+

SIEMENS

http:/www.teknoblog.com/wp-content/uploads/2013/03/siemens-sx-1-170313.jpg

H. Hussmann (LMU): Learning in Computer Science, Chapter 4



Affordances in GUIs

(C:) Propethes
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Physical Constraints
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Logical Constraints

W

4 , ’
| |Apr|l vI| |2008 VE!
IMon Tue Wed Thu Fri Sat"Sun
31 1 2 3 4 5 b6
/B 9 10 11 12 13
14 15 16 17 18 19 20
21 22 23 24 25 26 27

28 29 30 1 2 3 4
2 6 JF &8 9 10 11

Todax: 22‘04‘2008

H. Hussmann (LMU): Learning in Computer Science, Chapter 4 Based on Material by A. Butz & A. Kriiger Slide 11



Cultural Constraints
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Which Valve Controls Which Flame?

Slide 14

Based on Material by A. Butz & A. Kriiger
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Origins of the Button Arrangement?
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Mappings & Gulf of Execution

« |ISO 2575
—4.21 Fog Light
—4.22 Rear Fog Light
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Types of Consistency

» Syntactic consistency
« Semantic consistency
* Lexical/terminological consistency

* Internal consistency - R
 External consistency
®
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Q

~ OO0 000 © s @
s @0 0 0 0
s @ @ © O 0
ﬁl‘ Dashboard
John Doe s Users
mpany: /
B2 Messages
John Wilson
Company: C &) Help

John Smith
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Current Example: Google Material Design

Material Design

https://www.youtube.com/watch?v=Q8TXgCzxEnw
Based on Material by A. Butz & A. Kriiger Slide 20
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ee000 Vodafone.de ¥ 19:42 96 % .
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Historic Excursion: Phone Keypads

' Bell System Technical Journal 1960:
Human Factor Engineering Studies of

1A

UNm
“l () (=

RO S the Design and Use of Pushbutton
S— ~ . Telephone Sets
wows (DBEBE http://www.vcalc.net/Keyboard.htm
ST
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Historic Excursion: Calculator Keypads

IBM Keypunch Machine
for card-based computer input

(approx. 1970)

David Sundstrand 1914

http://www.vcalc.net/Keyboard.htm
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Please Wait!

»GroRe-Datei.key*

—_—_ — -
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Who Is Responsible for Error Correction?

Mobile phone number 0171-01710171

[l Example: 0612345678
The telephone number is invalid or incomplete. Please re-enter your

telephone number.

www.klm.com (2014!)

H. Hussmann (LMU): Learning in Computer Science, Chapter 4 Based on Material by A. Butz & A. Kriiger Slide 27



Avoidable Errors

Bezahl Bestitigu &
e " Ubersicht Warenkorb
WAHLEN SIE DIE ANZAHL AUS Fiaoes Feisonure (5
< 1-Tages Familienkarte (5 1

Personen)
Parkplatz Ticket Gesamt €153,09
- | Warenkorb ansehen
P https://secure.legoland.de
@ Bitte wahlen Sie aus dem Menu eine bestimmte Anzahl
aus

—r——

Art Online-Preis ab Anzahl

Parkplatz Ticket €600 0

IN DEN WARENKORB
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Expressive Error Messages...

 describe the problem as specifically as possible
 contain a suggestion to solve the problem

e are polite

Whoops, looks like something went wrong.

1/1 ContextErrorException: Warning: date_default_timezone_get(): It is not safe to rely on the
system's timezone settings. You are *required* to use the date.timezone setting or the
date_default_timezone_set() function. In case you used any of those methods and you are still getting
this warning, you most likely misspelled the timezone identifier. We selected the timezone 'UTC' for now,

but please set date.timezone to select your timezone. in
/Library/WebServer/Documents/elearning/app/cache/dev/classes.php line 5048

Error message from the “symfony” Web framework
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(Not Only) Making Errors Undone: Undo
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Classical List of Rules (Mostly Covered...)

Ben Shneiderman: Designing the User Interface
See: www.cs.umd.edu/users/ben/goldenrules.html

1. Strive for consistency.

2, Cater to universal usability.

3. Offer informative feedback.

4. Design dialogs to yield closure.

5. Prevent errors.

6. Permit easy reversal of actions.
7. Support internal locus of control.
8. Reduce short-term memory load.
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Interface Animations in OSX

New Gestues and animations

Based on Material by A. Butz & A. Kriiger



Interface Animations in a Game

You have joined table
<43>

1gap> Pressed ‘Start’

1 pt. match

0 pt

1gap
1439

ﬁwbu 1Dn
1444

00:30

https://www.youtube.com/watch?v=HTQbbrgNre0
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Ul Elements with Physical Analogy
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Physics Analogy in the Extreme: Bumptop
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Metaphor 2?77

ik-digital.de/wp- ipg
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Teletype Terminal as Metaphor
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USASCII code chart
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Desktop as Metaphor
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Specialised Metaphors |
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Specialised Metaphors ||
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Microsoft: At home with Bob

i
2

What do you want to
search for?

Pictures, music, or video

?ct)muts (Word, Excel,
c

&3 Al fie types
Ed Computers or people

@) Information in Help and
Support Canter

You may also want to,..
J Search tha Interned
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Figure 1. Piles on the desktop. In general, piles can contain various
media, such as folders and individual documents. The pile in (a)

was created by the user, and is consequently disheveled in appear-
ance. In addition, the system can create piles for the user, based on
rules explicitly stated by the user or developed through user-system
collaboration. These piles have a neat appearance, as shown in (b),
to indicate that there is a script, or set of rules, behind them.

Figure 2. Adding a document to a pile. If a document is positioned over an existing pile, the pile highlighis to show that it can accept the new
document. When the mouse button is released the document ‘drops’ onto the pile.
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(a) (b)

Figure 4. Browsing by spreading out g pile. Gesturing sideways with the mouse pointer, or with a finger in the case of a touch screen, causes
the pile contents to spread out. Individual items can now be directly manipulated.

(b) (c)

ile’ . Gesturing vertically with the mouse pointer as shown in (a), or with a finger in the
case of a touch screen, generates a ‘viewing cone’ (b) that contains a minature version of the first page of the item under the pointer. This
viewing cone will follow the vertical position of the pointer; the miniature changes as the pointer moves over each item. The user can move
through the pages of an item in the viewing cone by using the left and right cursor keys on the keyboard. When an item is visible in the viewing
cone, it can be selected by clicking the mouse button. The item then appears next to the pile on the desktop, as shown in (c).

Figure 5. Br i hi i
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15 Years Later: “Flip 3D”, “Cover Flow”, “Stacks”

Ipe
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